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PROBLEM TO BE SOLVED: To realize control of 
transition from normal operation mode to power save 
mode and reset from power save mode to normal 
operation mode through a simple arrangement. 
SOLUTION: In addition to specified conditions for making 
a transition to power save mode, transition can be made 
from normal operation mode to power save mode only 
when a printer can execute print operation and normal 
operation mode is reset upon occurrence of an 
unprintable state during power save mode. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The airline printer which is an airline printer which has the control means which 
controls a print station and this, and has normal operation mode and the power-saving mode in 
which power consumption is smaller than the normal operation mode concerned, and is 
characterized by having the following means. In an operating state detection means to detect the 
operating state of an airline printer, a malfunction detection means to detect the existence of an 
abnormal condition to which an airline printer cannot perform printing processing, and said 
normal operation mode It is detected that the airline printer would be in the 1st predetermined 
operating state with said operating state detection means. And when it is detected by said 
malfunction detection means that there is no abnormal condition, it sets in the power-saving 
mode shift control means controlled to make an airline printer shift to power-saving mode from 
said normal operation mode, and said powei^saving mode condition. When it is detected that it 
would be in the 2nd predetermined operating state with said operating state detection means, Or 
the return control means controlled to return an airline printer to said normal operation mode 
from said powei^saving mode when it is detected by said malfunction detection means that 
there is an abnormal condition of at least 1. 

[Claim 2] Said malfunction detection means is an airline printer according to claim 1 
characterized by detecting the condition of at least 1 of the existence of the record medium 
which should print with an airline printer, said print station or the switching condition of covering 
of said control means, the existence of the ink for printing, or the existence of the abnormalities 
of said print station. 

[Claim 3] The airline printer according to claim 1 or 2 with which the condition that 
predetermined carried out [ the condition which is the instruction which requires actuation of an 
airline printer and does not have an instruction of un-performing in said 1st predetermined 
operating state, a condition without non-printed print data, and said two conditions ] time 
amount continuation is characterized by being contained at least. 

[Claim 4] Said malfunction detection means is an airline printer given in claim 1 characterized by 
having a selectable selection means for the condition of being contained in said abnormal 
condition thru/or any 1 term of 3. 

[Claim 5] The condition that selection setting out is carried out by said selection means is an 
airline printer according to claim 4 characterized by including an ink near end or a form near end. 

[Claim 6] It is an airline printer given in any 1 term of claims 1-5 which said power-saving mode 

shift control means consists of a program memorized by a central processing unit (CPU) and the 

memory in which storage maintenance is possible, and are characterized by for said return 

control means to consist of an interruput-signal generating means output an interruput signal to 

said CPU, a CPU which performs predetermined processing for answering the interruput signal 

concerned and returning to said normal-operation mode, and an executive program. 

[Claim 7] The airline printer according to claim 6 characterized by having further the memory 

which can storage hold operating state just before shifting to power-saving mode. 

[Claim 8] Memory possible [ said storage maintenance ] and rewritable is an airline printer 
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according to claim 7 characterized by having dynamic random access memory with a self refresh 
function. 

[Claim 9] The transition control approach of the mode of operation characterized by being the 
approach of controlling transition between normal operation mode and the power-saving mode 
for controlling power consumption, and having the following processes. 

(a) The process which detects the operating state of equipment, and (b) The process which 
detects the existence of an abnormal condition to which equipment cannot perform original 
processing, and (c) In said normal operation mode The process which makes the equipment 
concerned shift to power-saving mode from said normal operation mode when it is detected that 
it is detected that equipment would be in the 1st predetermined operating state in the process 
(a), and there is no abnormal condition in a process (b), (d) When it is detected in said power- 
saving mode condition that it would be in the 2nd predetermined operating state in the process 
(a), Or the process which returns the equipment concerned to said normal operation mode from 
said power-saving mode when it is detected that there is an abnormal condition of at least 1 in a 
process (b). 

[Claim 10] A process (b) is an approach according to claim 9 characterized by having the 
process of at least 1 of the following processes. 

(b1) The process which detects the switching condition of covering of the process and the 
device section of equipment (b2) which detect the existence of the medium which should 
process with equipment, or the control section of equipment, the process which detects the 
existence of the consumable goods for processing (b3), the process which detects the existence 
of the abnormalities of said (b4) device section. 

[Claim 11] The approach according to claim 9 or 10 that the condition that predetermined 
carried out [ the condition which is the instruction which requires actuation of equipment and 
does not have an instruction of un-performing in said 1st predetermined operating state in a 
process (c), a condition without unsettled data, and said two conditions ] time amount 
continuation is characterized by being contained at least. 

[Claim 1 2] A process (b) is an approach given in claim 9 characterized by having the process 
which chooses the condition of being contained in said (b5) abnormal condition thru/or any 1 
term of 1 1. 

[Claim 13] The information record medium which stored in claim 9 thru/or any 1 term of 12 the 
computer program which can realize each process of the mode-of-operation transition control 
approach of a publication and in which computer reading is possible. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mode transition control approach between 
the equipment which has the power-saving mode in which stop main power sources etc. and 
control of power consumption is especially aimed at at the time of un-operating and the power- 
saving mode concerned, and normal operation mode about equipments, such as various printers 
(airline printer), such as an ink jet printer, a bubble jet (trademark) printer or a thermal printer, 
and a laser beam printer. 
[0002] 

[Description of the Prior Art] When non-operating state or a non-busy condition carries out 
fixed time amount continuation by electronic equipment, such as a personal computer, a printer, 
a copy machine, and ATM, there is much what has formed the power-saving mode in which 
operate only a fixed function from a viewpoint which controls power consumption, and a part of 
functions are stopped. Since power-saving mode aims at controlling power consumption, it is 
considered as a configuration which generally stops a main power source, main clocks, etc. 
[0003] Based on the idea are the futility of power, maintaining all power sources, functions, etc. 
that are used for normal operation in the condition that it can operate, although non-operating 
state is continuing power-saving mode for a long period of time makes main functions the idle 
state temporarily, and when the need for actuation occurs, it makes the active state only the 
function for detecting it and returning to normal operation mode. Therefore, the eternal-ized 
condition of the equipment containing non-operating state or a non-busy condition has 
composition which changes at power-saving mode to have carried out fixed time amount 
continuation. 
[0004] 

[Problem(s) to be Solved by the Invention] From a viewpoint of only power consumption control, 
it is most effective to perform transition to power-saving mode, when a print form or ink is lost, 
or even when printing actuation cannot be performed by failure etc. However, for that purpose, 
all various conditions of equipment were monitored continuously, and since it was necessary to 
change in power-saving mode when these change does not exist (when an eternal-ized condition 
carries out fixed time amount continuation), the configuration of equipment was complicated. 
That is, in order to supervise all eternal-ized conditions, the means for detecting that means to 
supervise all the conditions of having included the equipment abnormal condition, and those 
conditions have not carried out fixed period change needed to be established. 
[0005] Furthermore, when printing actuation is impossible, in order to shift to power-saving 
mode, disabling of an airline printer was memorized at the time of the shift to power-saving 
mode, and in order to revive the condition at the time of a return, there was a problem that the 
control for a return in the transition to power-saving mode and normal operation mode also 
became complicated. 

[0006] The depressor effect of the power consumption obtained by these complicated 
configurations and control on the other hand was not enough. For example, suppose that non- 
operating state carried out fixed time amount continuation for failure of the equipment by a 
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paper jam G^™) etc. In such a case, if left for several hours with the failed state, the 
effectiveness of power saving by making it power-saving mode is expectable. However, unless it 
is also in an uninhabited condition, being left with a failed state is very rare, and repair etc. is 
started immediately. When repair is not started immediately, a power source is turned OFF and, 
usually it waits for arrival of a repair person in charge. Therefore, in such a case, it is thought 
that the need of changing in power-saving mode is not not much high. 

[0007] It is also the same as when a print form or ink is lost. Even if it makes power-saving 
mode shift in this case, a user cannot perform makeup of a form or ink immediately, or since 
recovery confirmation operation, such as test actuation, is usually performed after makeup of ink 
or a form, the effectiveness of control of the power consumption by power-saving mode is not 
so much expectable. 

[0008] It aims at offering the mode-of-operation control approach of the airline printer which 
can acquire the depressor effect of power consumption with workability, and an airline printer, 
this invention enabling shift processing to power-saving mode, and return processing by the 
comparatively easy configuration in view of the above point. 
[0009] 

[Means for Solving the Problem] This invention is made, as a result of repeating examination in 
order to attain an above-mentioned technical problem, it is constituted so that it may make into 
the shift conditions to power-saving mode for an airline printer to be in the condition which can 
be printed in addition to predetermined power-saving mode shift conditions, and it solves the 
above-mentioned technical problem. When printing is impossible, in order not to make it shift to 
power-saving mode, the control for the shift to power-saving mode became brief. 
[0010] the 1st voice of this invention — it becomes unnecessary various control required since 
it shifts to power-saving mode in printing disabling, for example, the monitor of the duration time 
of printing disabling, displaying [ of printing disabling in a power-saving condition ] the airline 
printer applied like, etc. by making the condition which the abnormal condition has not generated 
in this way and which can be printed into the requirement for shifting to power-saving mode. 
Therefore, the simplification of control of equipment is attained. 

[0011] the 2nd voice of this invention — the airline printer applied like is characterized by 
detecting the condition of at least 1 of the existence of the record medium to which said 
malfunction detection means should print with an airline printer, said print station or the 
switching condition of covering of said control means, the existence of the ink for printing, or the 
existence of the abnormalities of said print station in the above-mentioned airline printer. It does 
not consider as power-saving mode noting that it is not in the condition which can be printed, 
since printing is impossible in the state of a condition without a print sheet or ink, and covering 
opening. 

[0012] the 3rd voice of this invention — the condition that predetermined carried out [ the 
condition which is the instruction which requires actuation of an airline printer and does not have 
an instruction of un-performing in said 1st predetermined operating state in the above- 
mentioned airline printer, a condition without non-printed print data, and said two conditions ] 
time amount continuation of the airline printer applied like is characterized by being contained at 
least. In order to shift to power-saving mode, it is shown clearly non-operating state not only 
carries out fixed time amount continuation, but that it needs for data to exist in neither the so- 
called receive buffer nor a printing buffer. It is because it means that the data which should be 
carried out internal processing exist that data exist in these either. 

[0013] the 4th voice of this invention — the airline printer applied like is characterized by 
equipping said malfunction detection means with a selectable selection means for the condition 
of being contained in said abnormal condition in the above-mentioned airline printer. It is possible 
to add the shift conditions in power-saving mode according to the movable environment, or to 
delete by this. As a selection means in such a case, either the selection by the program or the 
selection by the physical switch is possible. 

[0014] the 5th voice of this invention — the airline printer applied like is characterized by 
containing an ink near end or a form near end in the condition that selection setting out is 
carried out by said selection means in the above-mentioned airline printer. Thereby, it becomes 
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[ whether it shifts to power-saving mode, and ] selectable when the residue of an ink form or ink 
decreases in the printer of a POS-terminal machine with desirable exchange of the ink in the 
middle of of operation etc. 

[0015] the 6th voice of this invention — it is characterized by for the airline printer which 
applies like to consist of a program a power-saving mode shift control means and said main- 
control means were remembered to be by a central processing unit (CPU) and the memory in 
which storage maintenance is possible, and for a return control means to consist of an 
interruput-signal generating means output an interruput signal to said CPU, a CPU which 
perform the predetermined processing for answering the interruput signal concerned and 
returning to normal-operation mode, and an executive program. 

[0016] It becomes possible by a control program's realizing the shift to normal operation mode, 
and interrupting and processing return actuation by the interruput signal and interrupt handler to 
a port to simplify the control and modification. 

[0017] The airline printer concerning the 7th mode of this invention is characterized by equipping 
an airline printer with the memory which can storage hold a condition just before shifting to 
power-saving mode further. For example, by using the memory in which storage maintenance of 
a static RAM (SRAM) etc. is possible, the refresh actuation for holding the content of memory 
becomes unnecessary, and it becomes possible to stop actuation of a bus clock, DMA, etc. at 
the time of power-saving mode. 

[0018] the 8th voice of this invention — the airline printer applied like is characterized by 
memory possible [ storage maintenance ] and rewritable consisting of dynamic random access 
memory (DRAM) with a self refresh function. Since the refresh actuation by the bus clock, bus 
control equipment, a refresh control unit, etc. will become unnecessary even if it is DRAM if self 
refresh is possible, it becomes possible to stop actuation of a bus clock and the above- 
mentioned control unit at the time of power-saving mode. 

[0019] The transition control approach of the mode of operation concerning the 9th mode of this 
invention It is the approach of controlling transition between normal operation mode and the 
power-saving mode for controlling power consumption, and is (a). The process which detects the 
operating state of equipment, (b) The process which detects the existence of an abnormal 
condition to which equipment cannot perform original processing, and (c) In said normal operation 
mode The process which makes the equipment concerned shift to powei^saving mode from said 
normal operation mode when it is detected that it is detected that equipment would be in the 1st 
predetermined operating state in the process (a), and there is no abnormal condition in a process 
(b), (d) When it is detected in said power-saving mode condition that it would be in the 2nd 
predetermined operating state in the process (a). Or when it is detected that there is an 
abnormal condition of at least 1 in a process (b), it is characterized by having the process which 
returns the equipment concerned to said normal operation mode from said power-saving mode. 
[0020] Moreover, the approach concerning the 10th mode of this invention The process at which 
the above-mentioned process (b) detects the existence of the medium which should process 
with equipment (b1), (b2) It is characterized by having the process of at least 1 of the process 
which detects the switching condition of covering of the device section of equipment, or the 
control section of equipment, the process which detects the existence of the consumable goods 
for processing (b3), and the processes which detect the existence of the abnormalities of said 
(b4) device section. 

[0021] moreover, the 11th voice of this invention — it is characterized by to be included at least 
the condition that predetermined carried out [ the condition which is the instruction with which 
the approach of starting like requires actuation of equipment of said 1st predetermined operating 
state in a process (c) in the above-mentioned approach, and does not have an instruction of un- 
performing, a condition without unsettled data, and said two conditions ] time-amount 
continuation. 

[0022] furthermore, the 12th voice of this invention — the approach of starting like is 
characterized by having further the process as which a process (b) chooses the condition of 
being contained in said (b5) abnormal condition in the above-mentioned approach. 
[0023] As for the above-mentioned state-transition control approach of this invention, it is 
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desirable to realize by computer used for equipment or its host equipment. Based on the 
publication of the embodiment of this application, and an attached flow chart, this so-called 
contractor can create the computer program for realizing the approach concerned easily by this 
computer. As for this computer program, it is possible to make it circulate through computer 
networks, such as the Internet besides the record medium of a semi-conductor record medium, 
a magnetic-recording medium, a magneto-optic-recording medium, an optical recording medium, 
. etc. which can be conveyed, and it can realize the control approach of this invention by installing 
in above equipment and its host equipment 
[0024] 

[Embodiment of the Invention] Below, with reference to a drawing, this invention is explained at a 
detail. Although this invention is applicable to electronic equipment, such as a body of a printer, 
a copy machine, ATM, and a personal computer (PC), in order to give explanation brief, it is 
explained here only using the airline printer (printer) used for a POS terminal etc. 
[0025] Drawing 1 is the functional block diagram showing the whole airline printer 1 configuration 
which starts one example in this invention. As for an airline printer 1, the data with which the 
whole equipment was controlled and was memorized by the printing buffer 6 are printed by the 
main control section 8 according to a print station 7. Usually, the control section of main control 
section 8 and others consists of programs (firmware is included) recorded on CPU and ROM, and 
printing buffer 6 grade is constituted by RAM. It mentions later for details. 

[0026] In the case of the print head, the form conveyance means, and the serial printer, the print 
station 7 is equipped with the carriage drive etc. (neither is illustrated). Many sensors, such as a 
sensor for supervising the residue of ink, the residue of a print sheet, conveyance of a print 
sheet, etc., are formed in the print station 7. Furthermore, in addition to this, a majority of 
sensors for detecting the abnormalities of the supply voltage supplied to each part and various 
kinds of sensors are formed in the airline printer 1. 

[0027] In drawing 1 , it is shown as the covering opening sensor 15 to detect and other sensors 
16 that covering of the powerfail sensor 11, the ink-less sensor 13, the form-less sensor 14, and 
a printer is opening those sensors. The switch depression sensor 1 2 detects that the switch on 
a control panel was pushed by the user. There are a form near end sensor in which it is shown 
as other sensors 1 6, for example that a print sheet runs short, an ink near end sensor in which it 
is shown that there are few ink residues. 

[0028] (Normal operation mode) The printing actuation in normal operation mode is explained. 
The data printed are memorized by the printing buffer 6 as dot pattern data as above-mentioned. 
It is usually transmitted to the printing buffer 6 through an interface 2 from host equipment (not 
shown). The transmit data from host equipment is memorized by the receive buffer 4 through an 
interface 2 and a receive section 3. The data memorized by the receive buffer 4 are analyzed by 
the memorized sequence with the data analysis means 5. If the analyzed data are a command, 
the command will be executed based on control of the main control section 8, and if it is print 
data, the printing buffer 6 will memorize in the condition of having been changed into the format 
of dot pattern data through the character generator (not shown) etc. The data memorized by the 
printing buffer 6 are printed by the print station 7 according to a predetermined printing 
command. 

[0029] If covering can open into normal operation mode, the covering opening sensor 15 will 
detect the condition, and will output a detection signal to the main control section 8 and the 
power-saving mode shift control means 9. A user is told about the main control section 8 being 
in the condition that covering was opened by, for example, turning on or blinking LED etc., if a 
covering opening detection signal is received. 

[0030] When ink or a form is exhausted, a detection signal is similarly outputted to the main 
control section 8 and the power^saving mode shift control means 9 from a sensor 13 or 14. A 
user is told about ink or the print sheet of the main control section 8 having been exhausted, for 
example by turning on or blinking LED etc., when the detection signal was received from these 
sensors 13 and 14. 

[0031] (Transition to power-saving mode) The significance of existence in power-saving mode is 
explained first 
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[0032] It is in the condition that the predetermined function of the airline printer 1 can be 
performed immediately, in normal operation mode. For example, transmission and reception of 
data with host equipment, printing, actuation corresponding to actuation of a users control 
panel, etc. are performed according to a demand. Therefore, in normal operation mode, when 
there is a demand from host equipment or an operator, all the parts of an airline printer 1 are 
changed into the condition that it can operate, and it is waiting for the operational request so 
that actuation can be started immediately. Therefore, the airline printer 1 is maintained at the 
condition (hot standby condition) of waiting for directions of host equipment or an operator of 
operation, supplying main power to each part and operating a control clock etc., even when there 
are no directions of operation. Thus, if a hot standby condition continues in spite of non- 
operating state for a long time, the power which is continuing being supplied to each part will 
become useless. 

[0033] Therefore, when non-operating state is expected that it continues beyond fixed time 
amount, while halting the charge of main power, it is desirable to stop a central processing unit 
(CPU), Direct-Memory-Access (DMA) equipment, bus control equipment, a bus clock, etc., and 
to control power consumption. 

[0034] The shift to power-saving mode from normal operation mode is controlled by the power- 
saving mode shift control means 9. Usually, in the airline printer, a receive buffer and a printing 
buffer are empty and it makes for non-operating state to have continued beyond fixed time 
amount into the conditions for the shift to power-saving mode. However, in this invention, it 
considers as a requirement for that it is in the condition which can be printed to shift to power- 
saving mode further. For example, when you are in the condition (form end) whose print sheet 
was exhausted, suppose by chance that non-operating state continued beyond fixed time 
amount. In such a case, it is because companion mind and an operator carry out recovery 
actuation of supplying a form immediately to there being no print sheet even if it shifts to 
power-saving mode, so the substantial power-saving effectiveness is seldom expectable. 
[0035] In order to consider as the configuration which can shift to power-saving mode also at 
the time of printing impossible, change of various printing disabling, such as the condition that 
there is no form, and a means by which an eternal period supervises after that that fixed time 
amount passed are needed. Moreover, when making power-saving mode shift at the time of 
printing impossible, even if it is at the power-saving time, it is desirable to display on an operator 
that it is in a printing impossible situation. In that case, since it is necessary to continue the 
display of the purport which cannot be printed also at the time of power-saving mode, the 
effectiveness of power saving is also reduced that much. Though those indication is not given at 
the time of power saving, since it is necessary to restore these conditions of memorizing these 
conditions also at the time of power saving, and having memorized at the time of return 
actuation, control of return actuation becomes complicated. That is, in order to acquire little 
effectiveness, the complicated controlling mechanism for the shift to power-saving mode and the 
return actuation to normal operation mode is needed. 

[0036] In order for what is necessary just to be to check that the powerfail sensor 1 1, the ink- 
less sensor 13, the form-less sensor 14, and the covering opening sensor 12 grade are not 
outputted if it is not performing the shift to power-saving mode like this invention at the time of 
printing actuation impossible, the control for the check for the shift to power-saving mode and 
shift becomes easy. 

[0037] Now, suppose that the condition that anything did not have an operational request carried 
out fixed time amount continuation from host equipment and an operator to an airline printer 1. 
In this case, the power-saving mode shift control means 9 shifts to power-saving mode, when in 
addition to fulfilling predetermined shift conditions, such as that it is empty and not transmitting 
data to host equipment, a receive buffer 4 and the printing buffer 6 check that it is in the 
condition which can print an airline printer from the output situation of various sensors and fulfill 
these conditions. 

[0038] When fulfilling these terms and conditions, it shifts to power-saving mode through 
predetermined processing. In power-saving mode, as above-mentioned, the power source for the 
Lords, a clock, DMA, a bus clock, etc. have stopped, CPU also interrupted and the function is 
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suspended except for a port Since refresh actuation of the dynamic random access memory 
(DRAM) by CPU or DMA is not performed in this condition, either, it is desirable to use DRAM 
with a self refresh function or static random access memory (SRAM) as memory. 
[0039] (Example of a power-saving mode shift control means) One example of the powei^saving 
mode shift control means 9 is shown in drawing 2 . When the AND of what denied the output of a 
shift condition detection means 24 to detect the conditions which change in power-saving mode 
from normal operation mode, and the output of the printing disabling detection means 25 is "1", 
the shift processing to power-saving mode is started. 

[0040] Signals, such as termination of receive buffer empty, printing buffer empty, and 
mechanism actuation and data transmitting termination, are inputted into the shift condition 
detection means 24. The shift condition detection means 24 outputs "1", when all of the input 1 
- n are "1" (it has the function of an AND). The output of the shift condition detection means 24 
is connected to one of the inputs of AND gate 27. 

[0041] The output from sensors, such as the signal showing printing disabling, i.e., ink nothing, 
form nothing, covering opening, and a powerfail, is inputted into the printing disabling detection 
means 25. When either of these inputs (1-m) is "1", "1" is outputted from the printing disabling 
detection means 25, and the output is set to "0" when all the inputs are "0" (it has the function 
of an OR). That is, the time of the output of the printing disabling detection means 25 being "0" 
shows that it is in the condition which can be printed. Since it is reversed with an inverter 26 
and connects with one of the inputs of AND gate 27, "1" is outputted from an inverter 26 in the 
condition which can be printed, and the output of the printing disabling detection means 25 is 
inputted into the input of AND gate 27 at it. 

[0042] Now, the output of the shift condition detection means 24 is "1", the output is reversed 
by the inverter 26 as the output of the printing disabling detection means 25 is "0" (condition 
which can be printed), and "1" is outputted to AND gate 27. Therefore, all are set to "1" and, as 
for both the inputs of AND gate 27, the shift signal from AND gate 27 to power-saving mode is 
outputted to the main control section 8 ( drawing 1 ) as "1." 

[0043] The main control section 8 will stop a predetermined function, if a shift signal is received. 
For example, the predetermined power source 21 and a clock 23 are stopped through the power 
control means 20 and the clock control means 22 in order to suspend a main power supply, a 
CPU clock, etc. 

[0044] (Return in normal operation mode from power-saving mode) The return in normal 
operation mode from power-saving mode is explained. 

[0045] When it is in power-saving mode, and data are received from host equipment and an 
operator operates a control panel, or when a covering opening condition is detected, the return 
control means 10 detects this, starts a main control unit 8, and returns to normal operation 
mode from power-saving mode. An interruput signal is generated to CPU under halt of operation 
according to generating of a return event, and, specifically, interruption processing actuation of 
CPU is started so that it may mention later. 

[0046] CPU performs predetermined return actuation based on an interrupt handler by reception 
of an interruput signal. For example, when an ink tank is removed and covering is opened, an 
interruput signal is promptly generated to CPU, thereby, an airline printer returns to normal 
operation mode, and a display of covering opening, those without an ink tank, etc. is made. 
[0047] Return actuation is explained using drawin g 3 . Drawin g 3 shows the basic configuration in 
the case of carrying out the airline printer applied to this invention using CPU and ROM. Among 
drawing, 30 are CPU and are constituted possible [ transition ] at least by the usual mode of 
operation and the power-saving mode for power saving. The print station 7, the interface (I/F) 2, 
ROM31, and the RAM32 grade are connected to CPU30 through the bus line 40. 
[0048] The software for control (firmware is included) and data of CPU30 are memorized by 
ROM31 and RAM32. CPU30 controls a print station 7 under control by such software for control 
etc. according to the printing instruction and print data which were transmitted from host 
equipment (not shown) through the interface 2 to print 

[0049] The print station 7 is constituted by the head 36 and motor 37 which were connected to 
the print station actuation circuit 35 and this, and the plunger 38 grade, and the print station 
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actuation circuit 35 controls each part based on directions of CPU30. 

[0050] The function of the main control unit 8 of drawing 1 , a power-saving mode shift control 
means, a receive buffer 4, the data analysis means 5, the printing buffer 6, power control 20, and 
clock control 22 grade is realized in the configuration of drawing 3 by the control program 
memorized by CPU30, RAM32, and ROM31. Moreover, the return control means 10 of drawing 1 
is realized by the interrupt processing program (interruption handling routine) memorized by the 
interrupt port (not shown) and ROM31 of the interrupt signal generator 33 of drawing 3 , and 
CPU30. 

[0051] An interrupt signal is created by the interrupt signal generator 33 based on the signal 
from various sensors (1 1 thru/or 16). It mentions later to what kind of case an interrupt signal is 
sent out An interrupt signal is sent out to the interrupt port (not shown) of CPU30 by the 
interrupt signal line 41. 

[0052] CPU30 will read and perform a predetermined interruption handling routine from ROM31, 
if an interrupt signal is received in an interrupt port. According to interrupt conditions, it opts for 
predetermined processing beforehand, and an interruption handling routine recognizes that 
interrupt processing for the return from power-saving mode is demanded, performs the 
processing for a return, i.e., the charge of a power source, and starting of a clock, and returns to 
normal operation mode. After returning to normal operation mode, required response processing 
is performed according to the cause of a return. For example, since there was a printing demand, 
when it returns, printing processing is performed based on a printing command, and, in covering 
opening, a display to that effect etc. is performed. 

[0053] (Control of transition between modes of operation) The flow chart of the mode transition 
control action between normal operation mode and power-saving mode is shown in drawing 4 . In 
normal operation mode, power-saving mode shift conditions are always supervised by the power- 
saving mode shift control means 9 (S100;No). When satisfying power-saving mode shift 
conditions, it is confirmed whether it can print to (S100;Yes) and a degree (S101). If printing is 
not possible (S101;No), for the reason mentioned above, by this invention, it will not shift to 
power-saving mode, but a normal operation mode condition will be maintained (S100, S101). 
Although the check process (S100) of the shift conditions to power-saving mode and the check 
process (101) of the conditions which can be printed are expressed with the flow chart of 
drawing 4 as another process, it is also possible to include the conditions which can be printed in 
the shift conditions to power-saving mode, and only the check process (S100) of shift conditions 
is sufficient in that case. If it is in the condition which can be printed (S101;Yes), predetermined 
processing for the shift to power-saving modes, such as a halt of a main power supply and a halt 
of a CPU clock, will be performed (S102). 

[0054] After the shift processing (S102) to power-saving mode is completed, it will be in a 
power-saving mode condition. In the state of power saving, it is always confirmed by the 
interrupt signal generator 33 ( drawing 3 ) whether return conditions occurred (S103;No). An 
occurrence of return conditions transmits an interrupt signal to CPU30 ( drawing 3 ) from the 
interrupt signal generator 33 (S104). (S103;Yes) CPU30 will perform processing for a return in 
normal operation mode according to the interrupt processing program of ROM31, if an interrupt 
signal is received (S105). After return processing (S105) is completed, it returns to normal 
operation mode (S100). 

[0055] The return condition (b) instantiation to the shift conditions (a) and normal operation 
mode to power-saving mode is carried out at drawing 5 . 

[0056] The conditions which can be printed are included in power-saving mode shift conditions, 
and drawin g 5 (a) shows them. Here, as conditions which can be printed, although it came out 
and has illustrated as requirements covering opening, those with a printing roll sheet, ink, that it 
is not the abnormal condition of those with an ink cartridge which are not and a powerfail, or a 
paper jam, etc., it can set up according to the airline printer, without being limited to this. For 
example, an ink ribbon and not coming out will also become the conditions which can be printed 
when the ink ribbon is being used. In addition, "those with an ink cartridge" shows "cartridges, 
such as an ink tank, are not in the removed condition." 

[0057] Furthermore, although not indicated by drawin g 5 (a), after fixed actuation besides being 
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termination of mechanical actuation etc. is completed, it is desirable to have that there are no 
received data and no non-printed data (printing buffer sky) and to make for fixed time amount 
non-operating state to have continued into requirements. It is because possibility that the evil of 
mode transition being repeated frequently and printing actuation being delayed will come out will 
become high if it will shift to power-saving mode also in slight time amount. 
[0058] The return conditions from power-saving mode to normal operation mode are shown in 
drawing 5 (b). Printing disabling, such as covering opening, a roll sheet, and those without an ink 
cartridge, is also illustrated as return conditions. It is because it is desirable to make it return to 
normal operation mode also in these cases, and to indicate that it is printing disabling. However, 
it can also constitute so that it may not return, even if printing impossible conditions occur. It is 
because it is possible to think that printing disabling at the time of power-saving mode is not not 
much urgent unlike the shift to power-saving mode. Generally as other requirements, the printing 
demand from host equipment, reception of data, a status report request (not shown), etc. are 
made into the return conditions to normal operation mode. 

[0059] The shift conditions to the above power-saving mode and the return conditions to normal 
operation mode are instantiation, and it is possible to set up conditions other than this within the 
limits of the thought of this invention. 

[0060] For example, although not shown in drawing 5 , when the remainder of the condition 
whose ink residue in an ink tank decreased, and a printing roll sheet decreases, it is also possible 
to output a signal by using each condition as a near end. if it will be in the condition of a near 
end — a comparison — since a form or ink is lost by short time amount — actuation — on the 
way — when a near end occurs, it can avoid making it power-saving mode, in order to make it 
the situation where come out and ink etc. is lost not occur Moreover, since printing actuation is 
possible in the case of a near end as the above-mentioned example also showed, even if it is a 
near end, it is also possible to carry out as [ make / it / shift to power-saving mode ]. Or it can 
also constitute selectable whether a near end is made into power-saving mode shift conditions. 
[0061] The 2nd example of the power-saving mode shift control means 9 is shown in drawing 6 . 
In the power-saving mode shift control means 9 concerning the 2nd example of drawing 6 , when 
a near end occurs, it has [ whether it is made to shift to power-saving mode, and ] selectable 
composition. That is, the input of a form near end and an ink near end is enabled selectively at 
the input (m+1) of the printing disabling detection means 25. A form near end and an ink near 
end are inputted into OR gate 28. 

[0062] Therefore, existence of one of signals inputs "1" into AND gate 29. A selection signal is 
inputted into AND gate 29 as other inputs. Therefore, as long as a selection signal is "0", the 
output of AND gate 29 is set to "0" regardless of the input state of OR gate 28. That is, a form 
near end and an ink near end are not made into the shift restriction in power-saving mode. On 
the contrary, a form near end and an ink near end cannot become that a selection signal is "1" 
with the shift restriction to power-saving mode, and it cannot shift to power-saving mode. It 
enables it to set a selection signal by a program etc., or you may make it choose it with a 
physical switch. 

[0063] In the above explanation, although only two modes of operation, normal operation mode 
and power-saving mode, were shown, several steps power-saving mode is formed, and it is also 
possible to change according to power-saving mode to the power-saving mode of the 1st level, 
as it can shift even if it is not in the condition which can be printed, but it cannot shift to the 
power-saving mode of the 2nd level, if it is not in the condition which can be printed. Moreover, 
since there are various classes also in printing disabling, it is also possible to change the class of 
printing impossible conditions demanded as requirements for shift according to the level in 
power-saving mode. 

[0064] As an power saving force level, it is in the condition which CPU has stopped and a CPU 
clock, DMA, and a bus clock can consider various level besides being in the 3rd level condition 
which the Maine clock of the 1st level condition and bus clock which are operating, the 2nd level 
condition of having also stopped DMA, a main power supply, and CPU has also stopped, for 
example. 

[0065] Moreover, it may be more desirable to shift to power-saving mode also in printing 
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disabling, when used for an airline printer or uninhabited [ ATM ]. Therefore, you may constitute 
so that it may make it selectable whether the condition which can be printed is made into the 
shift conditions to power-saving mode. 

[0066] Furthermore, in the range of the fundamental thought of this invention, it is possible to 
apply this invention also in electronic equipment, such as not only an airline printer but a 
personal computer, OCR, an ATM body, a body of a POS-terminal machine, a body of KIOSK 
terminal equipment, etc. That is, this invention is just going to mean restricting, when these 
electronic equipment satisfies normally the conditions that it can operate, and making it make it 
shift to power-saving mode, and it belongs to the range of this invention. 
[0067] 

[Effect of the Invention] As explained above, although this invention became controllable [ for 
the shift to power-saving mode ] by the easy configuration by having considered as the 
configuration which makes it the conditions for the shift to power-saving mode to be able to 
print, it became possible [ offering the airline printer which can acquire the depressor effect of 
sufficient power consumption ]. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the functional block diagram showing the whole airline printer 1 configuration 
which applied this invention. 

[Drawing 2] It is the functional block diagram showing one example of the power-saving mode 
shift control means 9 of drawing 1 . 

[Drawing 3] It is drawing showing the basic configuration in the case of carrying out the airline 
printer of drawing 1 using CPU and ROM. 

[Drawing 4] It is the flow chart of the mode transition control action between normal operation 
mode and power - saving mode. 

[Drawing 5] It is drawing which illustrates the shift conditions (a) to power-saving mode, and the 
return conditions (b) to normal operation mode. 

[Drawing 6] The 2nd example of a power-saving mode shift control means is shown. 
[Description of Notations] 

1 Airline Printer 

2 Interface 

4 Receive Buffer 

5 Data Analysis Means 

6 Printing Buffer 

7 Print Station 

8 Main Control Section 

9 Power-Saving Mode Shift Control Means 

10 Return Control Means 

24 Shift Condition Detection Means 

25 Printing Disabling Detection Means 

26 Inverter 

27 AND Gate 

30 Central Processing Unit (CPU) 
33 Interrupt Signal Generator 



[Translation done.] 
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ft ©*M&ft xmn<Dlz ft oftWtfffi ¥K 5 . 
[0 0 3 7] ^ TOJ^BlKMLT, h^B&t) 5 

Lfct-r?) 0 dcom^fi. K»tT»j»^a 

[0 0 3 8] CLftfcWfc&ttSrSlffcl-fctfctt, B>t3£<D 
MSSrfeT, €S^J^— K*C 
(4, HfjjZSWii 9 » ±ffl«85u ^d;/^ x DMA, 
py*4**s#lhLT*S?K CPUtH!)ii^#- 

DMA{CJ:5^''l'^-$ • yl^yj* • T?±7. ■ 
]) (DRAM) <DV 7U<y-y^W}ft-h'r!t>fot£\^<DX, 
b LTHt;i/7!)7Uj/-/ : iiffift#©DRA 

(sram) zfem-tzzbdm-s. L</\> 

[0 0 3 9] (%mt)*r- Ymt MM 3tiko?ttfc0!) 0 
2 fc««*7-*- K#tTffflf¥¥J£ 9 © 1 IfcKfll ii 

[0 04 0] WfrtkWfti&^fk 2 4 tctt, gff ^ 

^tH#®2 4 C0ffi;*>H:T>- K^'— h 2 7<OAti<D lo(c 
[0 0 4 1] TOJ^fB#ffi;f£ti}#I&2 5 fctt, (WJ^tig 

4x5„ rtV^WATJ (l~m) O^f^i'iS "1" Xh 
5b$\£l*f%m*ffifti&fclti^Wt2 SfrbiZ "1" tfSffl 

Ta^tt, xtKoir^xifi "o" ©£#fc:-t©Htf7as 

"o" i&s tt&3B*a©a«s:«-t-5) o i-&fc*>, pp 
*imvimx*hz> z b sr^i-,, En»ij^ti^^dj#s 2 5 

f-Y2 7 <DAM^At)£ft% e 



[0 0 4 2] 3\ »tT*«=ttW#a2 4©aAiJS "1" 
TfcO, WM«illlfS2 5«^^ »o" (EP 

*5S(E*ix "1" jPT^Ky- h 2 7tcm^7$tt5. % 
oT, TVYV— b2 7 <DffiAt>m^-rtli> "1" 4:4 
9 , K^- h 2 7 =f (DfflrlS^ 

6 "1" £ L-C±fM»*B8 (HI) ~|iWj£*t3. 

[0043] ^mmu 8 f4»trm-§-sr$«i-5 1 . bws 

<?*ffJh-t-5'<<, mumffl^Wi 2 0 , ? a y * f|iij§|)# 
©2 2 &ft\^Xflxfe<DmW2 1 » ^ n ;? 2 3 $rf?!h $ 

[0044] K*>feii*iMP*— K^Ott 

[004 5] ^"m*^— Kt-feS h|ge*» 

(Ct 9 tbf^fltJh C P U i^M Ltf 9 ^-S:^^ 
[0 0 4 6] CPUfi«4?)ji^.fa-§-wSft»-«t*)«'J9ji 

[0 0 4 7] msSrfflv-C^ib^ciov^^i-Sc 
@3tt, CPUXt)5ROMSrfflV>T^KtC^5PPJBlJ 
gt^Ilt5^&©S**)t?r^t 0 |g|tf, 3 0HC 

fcfto^^^e- Kt»»^riBfc*j*S*bTt^5. CP 
U 3 0(^(4, /U5^y4 0Srj>LT, TOJ^«7, ^ 
y^-7i^7 (I/F) 2, ROM31, RAM 3 2 

[0048] ROM3 1MRAM3 2(d(4, CPU3 
0<Dfflfflmy7 btx-T (77- A^^TSr-^tf) 
7="— ^^IH1g$HT^5 0 CPU3 0(4. rtt^cDffiiJp 

7 SrfWWf 5. 

[004 9] PP«iJ«^ 7 f±, 9C!WI«WSblBlK 3 5 RXfi 
Ztl\cmffiZtitc--*y K3 6, V 
3 8^(CJ; t)ffifiK^tVT*i<9, fPSmwraHllBlIg 3 
5ASCPU3 0<Djt^{cS<5##SBSr*iJffll-f 5 0 

[00 50] HI 1 ©±©Jffl)^B8 , K&fTfPJ 



776, t»»2 0, ^^ffl«2 2?(7)llft 
0 3©fl|j*;tC*5V^Ttt. CPU30, RAM 3 2 N RO 

M3 1 (cIStft^nfc^^D^^AirJ: «9||Ja$n?)o 

8t3 3s^cpu3ooaiivf-h (la^-e-r) 

ROM3 lfclBttStbfcftliitta^ci^^A 
[0 0 5 1 ] #J3i{e-g-fi, #ttir^ (1 1M16) 

tt, «3Si-5 0 Wiifll»tt, tKi4flt7>f^4 lie J: 
.9, CPU 3 0 h (B^lti*) fcfi&UiSJx 

[0052] CPU30 ttSHiiztf- h K«a«**rS« 
ROM 3 1 d^Blf^#Jii^a/v— ^^SrDS* 

srf?5.o w^tf, wm*;5 s *> o fc fc «> izmm u 
[0053] vnom&tot&ffl) m 4 tiia 

fl=*«»L-Ct*5 (S 1 0 0 ; No) 0 ««;*Hr- K» 
tr^SrSISi--5*^^(4 ( S 1 0 0 ; Y e s ) , 

mwmfr&fr&^^yfZivz (s i o i) c 

IB-e*lttbtf (S 1 0 1 ; No) „ -blLfelfi^J: 

(S 1 0 0, S 1 0 1) 0 

(si oo) t, HiWJ^rtB*fl=©flfc»xs (101) t 
ftia^ Wff&ftcnm&Jm (s l o o) <DZhX*&<o 

Z>o mWlfetefti&Vhtlli (S101 ;Yes) % £ 

^tT«>fcK)^0f^^aS:ff 5 (S 1 0 2) o 
[0 0 5 4] ««^^e- (O^fT^a ( S 1 0 2 ) *5 

3 3 (03) IC«t0«ll*^:n:y*£jh,T^3 (S10 
3 ; No) o tt»*#36S«±i-5i (S 1 0 3 ; Ye 
s) , Mi&flHHB£S»3 3^e>«ia«**SCPU3 0 
(03) Idi^ff (S 1 0 4) o C PU 3 0(4, #1 



(7) ^^¥14-144677 
^m^^iBiTZ) ROM3 1 (DfiJ^a^n^yA 

(S 1 0 5) o (S 1 0 5) dS»T"T5i:, 9 

ftftfl^- K (S 1 0 0) fc«»i"S 0 

[0 0 5 5] 05 ©8tfT*fl= ( a ) 

il*»fp*- K^©*»*fl= (b) «*t5 8 
[0 0 5 6] El 5 (a) -eri, EPJBfl'SrtB*^****^ 

0jJ^LT^5^ mtRR^Stb^r t*<-t<7)3IJB93S 

[0 0 5 7] 0 5 (a) KtefBi&£;ft/0^ftV> 

[0 0 5 8] El 5 (b) H*«**-Ka»&Sfl»fls*- 

[0 0 5 9] K±©««^*- K^O»ff ^MtXtffflflr 
[0 0 6 0]^iJ^tf, El5t;ite*£jh/0^i^ -f v 

p-^«fto«!9^/>ft< ftofcj&^jc, ^r^tto^ 

^^^«|<ft5(DT% »^^4 J -C'f >^^«P*SM< ft5 
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5 a»fcaBR*rtBte«/*i-5 r. £ t>T*£ 
[00 6 1] El 6 VWfT»m^& 9©f2 

- h'Wftfflffl^® 9 T-(4, ^-T^y K#S8£ Ufc^lc 

(m+1) ClffllK-T^v Kt , -fy^TiyWl 
[00 6 2] $£oT, 1/ ^-f *<Dff -§-as#£-r-3 

"l" AsjyKy-h 2 9&AA&:h<<5. 7^Ky 

- N 2 9lC(±, teWA^Ji UT»««#*SA***u5. 
fotllRfif^ "0" T*fc5PS!9, t7y-h2 80 
A^S«MBIfc^t>?3-r> TVK^— N 2 9©aUi 
tt "0" i)fe5 0 -t-^fe^,, fflUsTxyKfttWy^ 

[0 0 6 3] «±©tft93{C:fo^Tfi, iifMfttfHr- Ki 
K© 2 oomtt*— K©3wj* Lfcj^ 

[0 0 6 4] %W.t)<DU'<;Vk LTfi. 0iJ;Ltf, CPU 

MA&IJ^;*.^ p s/^fittWLTV^H 1 U-^/W^l 
/<^^o-^^ N DMAt>ffJi:L-C^5^2 l^/Mfcl 

[0 0 6 5] 818l»ll-Cfc#IAATMfcttffl$iX 



[00 6 6] £ felC, *^PJ(DS*«)Sffi©$5H(-*JV^ 

t, wj^a^psfc-r^-y^a^en-^, oc 

R, ATM**, POSKim *^^iS*^@ 
[0 0 6 7] 

[0 2] El l MjMfflflfP¥tt 9 © l »£0J 

[0 3] 01 wtoj^«£cpu&u5rom&;b^-ch 

IS "T 3 © S £• ^ -T0 T? 5 „ 

[04 ] is?M&fNr- Ytmmt>=z- kw©*- k 
[05] mm?)*-v^<DWfs%iW (a) 

K^<0*»*# (b) *W*t5BT?*>5. 
[0 6 ] VWtfMm^Wccom 2 ©Hife^JSr^ 

-To 

[^•§-©lftBJ] 

1 WJ3£B 

2 -{^9— 7^4*- 
4 gff -y~7 7 

5 

6 PP^IJ^^ 777 

7 PP«IJ#« 

8 ^ftiJ^JgB 

1 o «'JS$ij^i^g: 

2 4 3MfAfH*tH^» 

2 5 TOJ^F^flg^m^ 
2 6 ^ 

2 7 T V Yff— V 

3 0 tp^toSS© (CPU) 

3 3 whmtt&s&m. 
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